The title salt, catena-poly [[[bis(ethylenediamine) 
2+ cations (en is ethylenediamine) stacked alternately and bridged by the Br atoms. The Pt site of the [Pt II/IV (en) 2 ] unit is located on a general position. The Br site, which is also located on a general position, is equally disordered over two positions. The Pt and Br atoms form a slight zigzag Á Á ÁBr-Pt , with values of 0.799 and 0.822 for the two independent Br atoms. In the crystal, N-HÁ Á ÁO and O-HÁ Á ÁO hydrogen bonds between the amine groups of the Pt complex chains, the sulfonate groups and water molecules of crystallization, stabilize the cationic columnar structure.
Chemical context
The title mixed-valence compound, [Pt II (en) Robin & Day (1967) . Compounds with MX-chain structures have attracted much interest because of their one-dimensional mixed-valence electron systems, as described in a previous report (Matsushita, 2006) .
The metal-halogen distances in compounds with MX-chain structures characterize the physical properties based on the mixed-valence electronic state. Compound (I) is one of the first examples of such a compound comprising a sulfonate ion having an alkyl group with a halogen atom at the terminal position, as an organic part of the counter-ion. 
Structural commentary
The structures of the molecular components of (I) are displayed in Fig. 1 Keller (1982) . The structure of (I) can be regarded as being of an one-dimensionally ordered structure type, with the other two directions being in a disordered state. The structural order-disorder situation of the Pt site in (I) has also been observed in the structures of a number of other MX-chain compounds (Endres et al., 1980; Beauchamp et al., 1982; Cannas et al., 1983; Yamashita et al., 1985; Matsushita et al., 1992; Toriumi et al., 1993; Huckett et al., 1993; Matsushita, 2003 Matsushita, , 2005a Matsushita, ,b, 2015 Matsushita & Taira, 2015) .
With respect to the two sites for the disordered Br atoms, the shorter Pt-Br distances are assigned to Pt IV -Br and the longer ones to Pt II Á Á ÁBr, as follows: Br-Pt IV -Br; Pt1-Br1 = 2.453 (2) Å , Pt1-Br2 = 2.491 (3) Å , and Br1-Pt IV -Br2 = 178.33 (6) ; BrÁ Á ÁPt II Á Á ÁBr; Pt1Á Á ÁBr1 = 3.069 (2) Å , PtÁ Á ÁBr2 = 3.032 (3) Å , and Br1Á Á ÁPt II Á Á ÁBr2 = 178.64 (5) . Bond angles of the Pt-Br chain are Pt1-Br1Á Á ÁPt1 = 178.06 (13) and Pt1-Br2Á Á ÁPt1 = 177.70 (13) . Other bond lengths and angles are given in 
Supramolecular features
Hydrogen-bonding interactions in (I) (Table 2) stabilize the columnar structure composed only of the cationic complexes, as shown in Fig. 2 . A [Pt II/IV (en) 2 ] unit is bound to an adjacent Pt-complex unit in the column by four hydrogen-bond linkages as follows: N1-H1AÁ Á ÁO4Á Á ÁH8-O8Á Á ÁH1B-N1, N2-H2AÁ Á ÁO7-H7Á Á ÁO3-S1-O2Á Á ÁH2B-N2, N3-H3AÁ Á ÁO6-S2-O5Á Á ÁH3B-N3, N4-H4AÁ Á ÁO3Á Á ÁH4B-N4. In addition, the donor N4-H4A group is also hydrogen bonded to atom O1, and forms a three-centre hydrogen bond. Such hydrogen-bond linkages are a common structural motif in MX-chain compounds (Matsushita, 2003 (Matsushita, , 2005a (Matsushita, ,b, 2006 (Matsushita, , 2015 Matsushita & Taira, 2015) .
The columns are arranged in layers parallel to the ac plane as a result of the intercolumnar hydrogen-bond linkages, connecting in the direction of the a axis, as shown in Figs. 3 and 4. Stacking the layers to the direction of the b axis makes the three-dimensional crystal packing through contacts between the terminal Br atoms of the 2-bromoethane-1-sulfonate ions. The needle-like crystal form, its elongated direction being The crystal packing of compound (I), projected on the bc plane. Light-blue and green dashed lines represent hydrogen bonds and the short contacts between Br atoms. Orange solid lines indicate the unit cell. Symmetry codes:
parallel to the c axis, does not reflect the layer structure but the columnar structure. The crystal form suggests that the BrÁ Á ÁBr contacts contribute as much to binding the layers and constructing the crystal packing as the intercolumnar hydrogen-bond linkages. Such terminal Br atoms of the alkyl chain therefore appear as significant contributors to the crystal packing.
Synthesis and crystallization
The title compound was prepared by a procedure similar to a previous literature protocal (Matsushita & Taira, 1999) . To a solution of [Pt(en) 2 ]Cl 2 (0.231 g, 0.598 mmol) solved in a mixture of water (10 ml) and ethanol (2 ml) was added an ethanolic solution (2 ml) of Br 2 (32 ml, 0.62 mmol). After removing excess Br 2 by heating for 2.5 h, to this solution (including the Pt IV complex species) was added an aqueous solution of [Pt(en) 2 ]Cl 2 (0.346 g, 0.896 mmol), and then an aqueous solution of sodium 2-bromoethanesulfonate (3.414 g, 0.0162 mol). The resulting solution was allowed to stand at room temperature for about one month. Metallic lustrous green needle-like crystals of (I) suitable for X-ray analysis were obtained and were collected by filtration (yield 0.553 g, 0.350 mmol, 59%, based on Pt IV ).
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 3 . The H atoms were placed in geometrically calculated positions and refined as riding, with C-H = 0.97 Å , N-H = 0.89 Å , and O-H = 0.82 Å , and with the constraint U iso (H) = 1.5U eq (C,N,O). Reflections (0 2 0) and (1 2 0) were affected by the beam-stop and were omitted in the final refinement. The maximum and minimum electron density peaks are located 0.25 and 0.77 Å , respectively, from atom Pt1.
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catena-Poly[[[bis(ethylenediamine)platinum(II)]-µ-bromido-[bis(ethylenediamine)platinum(IV)]-µ-bromido]
tetrakis(2-bromoethanesulfonate) dihydrate]
Crystal data Extinction coefficient: 0.0011 (2) Absolute structure: Refined as an inversion twin. Absolute structure parameter: 0.081 (14) Special details Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. Refinement. Refined as a 2-component inversion twin. Symmetry codes: (ii) x, y, z+1; (v) −x, −y+1, z; (vii) −x, −y+1, z+1; (viii) −x+1, −y+1, z+1.
